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Stools 


require extra diapering, and inconvenience the mother 


Clinically. loose are by a which, excessive or 
long continued, interferes with the baby’s normal gain. A long- continued depletion 
po water is sérious, since ‘‘the fluid : requirements of an infant are tremendous. A 

normal infant 15 pounds i in weight will frequently. excrete as much as one litre of 
Purine per day. A negative water balance fer. more than a vee <9 period i is incom- 

potible with life.’ (Brown: and 
Moreover, when the condition is by infection, the delicate bal- 
"ance may beseriously upset, since the infant’s reserves have already been drawn 
“upon, so that resistance to infection and dangerous forms of diarrhea may be too low 
ior safety. Every pliysician dreads diarrhea, which Holt fad ‘McIntosh call “the 


If you have a ‘large incidence of 
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e ‘OR the seventh year Parke, Davis & Co. is 
continuing its series of messages to the public, 
published in the interest of the physician. These 
advertisements appear in the Saturday Evening 
Post, Time, News-Week, Hygeia and other lead- 

magazines. Our purpose is to bring physician 
and patient closer together—to strengthen the 
public’s confidence in the most honored of all 
professions. These messages are suggesting the 
earnest co-operation of the individual with the 
physician and are urging a reliance on the physi- 
cian’s knowledge and skill. 


A 


Your Doctor’? campaign is 

of particular importance at the pres- 

ent time, when so may diverse forces are 
complicating the status of the medical 


practitioner. 


Since the beginning of the series, many 
physicians have requested copies of these 


advert ents and we have presented 
them from time to time in portfolio 
form. We have recently printed a new 
edition under the title “Your Doctor and 
You.”? The cover bears a photographic 
illustration designed to interest your 
patients. The booklet includes the fol- 
lowing messages: 


The letter that took him months to write. 
The Peaceful Years. 


There, dear...we needn't worry about 
scarlet fever now. 


Dear Doctor: It was just a year ago today... 
The Tragedy of a Good Intention. 

Things I wish my mother hadn't taught me. 
Which is the more dangerous age? 

This little girl has three parents. 

You don’t believe in doctors? 

Maybe ‘‘So-o-o Big”’ is too big! 

The most dangerous thing about appendicitis. 


The man who sentenced himself on circum- 
stantial evidence. 


He and his father would have been great pals. 
Here’s something you don’t see in the papers. 
This is the lady who was afraid of hospitals. 


Most of these you may remember. Yet 
you may desire to scan through them 
again and then place this portfolio in 
your reception room. We shall be glad to 


send you a copy on request. 


PARKE, DAVIS & COMPANY 
Detroit, Michigan. 


Please send me a copy of “YOUR 
DOCTOR AND YOU.” 
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VITAMIN STABILITY DURING CANNING 


‘ 


@ For over twenty years, intensive studies 
have been made of the stabilities of the vita- / 


mins under various conditions and trea 
ments. Data accumulated indicate that certain 
vitamins contained in foods may, under 
specific conditions, be sensitive to oxygen 
in the presence of heat, or to heat or oxygen 
alone (1). 


Broad details concerning vitamin stabili- 
ties are now general knowledge. The basic 
principle of commercial canning, namely heat 
sterilization of foods in sealed containers, is 
also generally known. As a consequence, 
there has been a tendency in some quarters 
to regard canned foods as deficient in certain, 
if not all, vitamins originally present in the 
raw material because of the conditions to 
which they were subjected during the can- 
ning procedures. Such a concept is not con- 
sistent with the established facts. 


In future issues it is our intention to re- 


view the vitamin values of specific canned | 


foods, as well as other nutritional virtues 


which they may possess. At this time we — . 


should like briefly to survey the matter. of | 
the stability of the most widely distributed 


vitamins during the canning procedure: 


In general, vitamin A is not affected by 
commercial canning. This also appears true 
of vitamin G, as judged by present bio-assay 
methods for this complex dietary factor. 


The stability of vitamin 8, is dependent 
not only upon the heat treatment accorded 
it, but also upon the natural acidity of the 


food in which it is contained. In the more 


acid foods there is practically no loss of 
the vitamin during canning; in the less 
acid foods, which require longer and higher 
sterilization times and temperatures, the de- 
gree of retention is not as high. 

Vitamin C is the most labile of all the 
vitamins; it is especially subject to destruc- 


tion by open pan methods of cooking which 


permit free contact with atmospheric oxygen. 
In canning, however, the food is protected 
to a greater degree from contact with oxygen 
in the presence of heat; consequently the 
antiscorbutic factor is well retained i in com- 
mercially canned foods. 

Protective measures employed in com- 
mercial canning combine to insure that 
vitamins are retained in high degree. Such 
measures include the use of selected raw 


materials at the optimum state of maturity;. 


prompt handling of the harvested crop; rapid 
inactivation of enzymes; removal of respira- 
tory oxygen; and exclusion of air to a maxi- 
mum extent during canning. 

A fuller discussion of vitamin stabilities 
during canning procedures is not possible 
here. For further reading a recent publication 
dealing more in detail with this important 
subject is recommended (2). 


AMERICAN CAN COMPANY 
230 Park teeny New York City 


(1) The Vitamins, Sherman and Smith, The Chemical Catalog Co., New York, 
The Vitamins; Browning, Bailliere, Tindall and Cox, London, 1931. 


Vitamins, Medical Research Council, M. 


(2) Ind. Eng. Chem. 24, 650 (1982) 


I am interested in having you publish in this 
journal the facts about the subjects checked. 


[_] Nutritive Values of Canned Foods. 
[] Canned Foods in the Diet of Children. 
‘DD The Tin Container. 


Canned Foods and the Public Health 


(Write Suggested Subjects Below) 
Dr. 
Address 
City __ State: 


Please mail to E-3 
AMERICAN CAN COMPANY 
230 Park Avenue 


“New York City 
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Take your chotce 


Karo Syrups are essentially Dex- Karo POWDERED is a spray-dried, 
trins, Maltose and Dextrose, witha refined corn syrup, composed es- 
small percentage of Sucrose added sentially of Dextrins, Maltose and 
for flavor—all recommended for Dextrose in proportions approxi- 
ease of digestion and energy value. mately those in Karo Syrup. 


Physicians who have obtained excellent results 
with the familiar Karo Syrup may not wish to 
change to the Powdered and we do not suggest 
that they do. Those who prefer a powdered product 
to a syrup will welcome the new Karo Powdered. 


Samples on Request 


CORN PRODUCTS REFINING COMPANY 
17 BATTERY PLACE ~ NEW YORK CITY 


AMERICAN } 
MEDIC Al ‘ 


The ‘Accepted’ Seal denotes that Karo and advertise- 
ments for it are acceptable to the Committee on Foods 
of the American Medical Association - 
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The severe mental anxiety which generally precedes operative procedure 
often makes sleep difficult and deters the patient’s recovery. In such cases 
physio- and psychotherapy are very often insufficient and a safe, effective 
sedative must be resorted to in order to induce sleep. - 

Ipral Sodium (sodium ethylisopropylbarbiturate) is a safe sedative and 
hypnotic which through selective action on the sleep center, reduces the 
patient’s perception of internal and external stimuli, producing a sleep 
closely resembling the normal from which the patient awakens generally 
calm and refreshed. It is readily absorbed, rapidly eliminated and in the 
therapeutic dose, which is small, it is free from untoward organic effects. 

Ipral Sodium is supplied in 2-gr. tablets for use as a sedative and hypnotic 
and in 4-gr. tablets for pre-anesthetic medication. 

Tablets Ipral Amidopyrine (2 gr. Ipral, 2.33 gr. Amidopyrine) pro- 
vide both an analgesic and a sedative effect. 

Both of these Squibb Ipral Products may be obtained 
in vials of 10 and bottles of 100 and 1000 tablets. For 
descriptive literature address the Professional Service 
Department, 745 Fifth Avenue, New York City. 


E:-R: SQUIBB & SONS, NEW YORK 


MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE (656. 


Makers of INSULIN SQUIBB 
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PHONE LAUREL 125 


THE LAUREL SANITARIUM 


WASHINGTON BOULEVARD MIDWAY BETWEEN BALTIMORE AND W 


ASHINGTON 


~, 


‘JESSE C. COGGINS, MEDICAL DIRECTOR 


MeErRCUROCHROME 


(dibrom-oxymercuri-fluorescein-sodium) 
is a background of 
Precise manufacturing methods in- 
suring uniformity 
Controlled laboratory investigation 


Chemical and biological control of 
each lot produced 


Extensive clinical application 


Thirteen years’ acceptance by the 
Council of Pharmacy and Chem- 
istry of the American Medical 
Association 


A booklet summarizing the impor- 
tant reports on Mercurochrome and 
describing its various uses will be 
sent to physicians on request. 


Hynson, Westcott & Dunning, Inc. 


PALATABILITY 


When you taste Petrolagar note its delightful flavor. 
This unusual palatability assures patient coopera- 
tion. Petrolagar is a mechanical emulsion of liquid 
petrolatum (65% by volume) and agar-agar. 


ACCE PTED 


NOW PREPARED IN 5 TYPES 
Important to “Your 
Babies! 


Larsen ‘‘Freshlike” Strained Vege- 
La RS N'S | tables are first quality garden fresh 

a vegetables cooked, strained and 
sealed under vacuum to protect vita- 
mins and mineral salts. For further 
protection we seal in spe- 
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| Cial enamel lined cans. 

1Oc | 
*'Freshlike’’ 

Per Can Strained Vegetables 


THE LARSEN COMPANY, Green Bay, Wis. 
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THE HEART OF THE APPARATUS-The:x-ray tube and high tension trans- 
former are both immersed in oil and sealed within this grounded metal 
container —completely insulated against electric shock to operator or patient. 


The New “D” 
Series, with twice 
the radiographic 
power of the orig- 
inal, and greatly in- 
creased flexibility 
through 24 steps of 
auto-transformer 
control, is the mod- 
ern concept of 
diagnostic equip- 
ment for office 
practice and hospi- 
tal bedside service. 


this G-E Shock Proof Apparatus, — 
though extremely compact, has ample power for 
a practical range of diagnostic service 


To judge the efficiency of a diagnostic x-ray unit by its bulk or 
massive construction is no more consistent than a like comparison 
of the automobile engine of ten the ago with that of the present. 

In modern engineering considerably more power is generated 
within considerably less space, with greater flexibility and ease in 
handling this power. 

When the principle of complete oil immersion was first made 
commercially available in G-E x-ray apparatus, the apparatus seemed 
so small compared with what had prevailed that the profession thought 
it incapable of generating sufficient power for practical use. The ex- 
planation was simple enough, however. With the entire high voltage 
system, including the x-ray tube itself, immersed in oil, bulky hen # 
ment was obviated, due to the insulating properties of oil. The 
application of this principle also rendered the equipment 100% elec- 
trically safe, extremely compact and flexible, and far more efficient. 

These are the fundamental reasons for the success and ever-increas- 
ing popularity of G-E Shock Proof apparatus everywhere. This applies 
particularly to the well-known “D” series, which offers a range of 
diagnostic service that has proved eminently practical and satisfactory 
in many types of medical practice—at prices within reach of every 
physician and with convenient monthly payments. : 

Your investigation of the new“D” series in which the radiographic 
power has been increased 100%, will reveal some interesting facts 
concerning the possible value of this type of ke _ceggerme in your 
practice. The complete descriptive catalog is yours for the asking— 
and without obligation. Use the coupon below. 


GENERAL ELECTRIC X-RAY CORPORATION 


2012 JACKSON BLVD. 


Dr. 


Please send, without obligation, full information on new 


CHICAGO, ILLINOIS 


Branches in Principal Cities 


G-E Model “D” Series Shock Proof X-Ray Units to 


Address 


Philadelphia, 3457 Walnut St. 
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THE WILMINGTON 
MEDICAL ARTS | 
BUILDING 


OFFERS THE 


PROFESSIONAL MAN 
Accomodations 


That Leave 
Nothing to Be Desired” 


SUITES $34.00 


LOW AS PER MONTH 
Including heat, light, current, hot water, 
gas, compressed air and a janitor service 
that meets the highest standards. 


EMMETT S. HICKMAN 


RENTAL AGENT 
203 W. 9th St. _ Phone 8535 


Binder and Abdominal Supporter 


For Men, Women and Children 
For Ptosis, Hernia, Pregnancy, Obesity, 
Relaxed Sacro-Iliac Articulations, Float- 
ing Kidney, High and Low Operations, 
ete. 


Ask for 36- Illustrated Folder 
Mail orders filled at Philadelphia only— 
within 24 hours 


Ask For Literature 
KATHERINE L. STORM, M. D. 


Originator, Patentee, Owner and Maker 
1701 DIAMOND ST. PHILADELPHIA 


Suplie Surgical Supply 
Company, Inc. 


Surgical Instruments 
Abdominal Supports 
Truss Fitting 
Orthopedic Braces 

Arch Supports 
Elastic Stockings 
Surgical Instrument Repairs 
and Cutlery Grinding 


| Authorized Agent 


BARD-PARKER-KNIFE 


209 West Seventh Street 
Wilmington, Delaware 


Blankets—Sheets—Spreads— 
Linens—Cotton Goods 


Rhoads & Company 


Hospital Textile Specialists Since 1891 


M anufacturers—Conve rlers 
Direct Mill Agents 
Importers—Distributors 


MAIN OFFICES 
401 North Broad Street, Philadelphia, Pa. 


MILLS 
Philippi, W. Va. 
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HE TREATMENT of early syphilis advocated to- 

day involves such basic principles as the use of 

an arsphenamine as the foundation of the treatment, 
the use of a heavy metal as an adjuvant (preferably 

_ bismuth intramuscularly), and the continuation of 


treatment without a rest period for a period of one 
year after all symptoms and signs of the disease 
have disappeared. | 
These fundamentals have evolved from a pains- 
taking study, by a group of university clinics in 
collaboration with the U.S. Public Health Service, 
of records covering a fifteen year period. Their 
feport may be considered as the most authentic 
information available today relative to the satis- 
factory treatment of early syphilis. The method of 
treatment advocated is known as: — - 


@ “The Continuous Method 
of Treatment” 


4; 


This method, with the use of Neo-arsphenamine 
Merck, may be relied upon to produce satisfactory 
results. 


NAME__ M.D. 


Return this coupon for detailed information relative to 
THE CONTINUOUS METHOD OF TREATMENT FOR EARLY SYPHILIS 
and a sample of 


NEO-ARSPHENAMINE MERCK Billon) 


CITY. 
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FOUNDED 1876 


Makers of Medicinal Products 


The Postprandial Specimen 
Glycosuria in an untreated or ipad- 
equately treated diabetic is ordina- 
rily most likely to occur and to be the 
most marked within two hours after 
a meal. Therefore, for diagnostic 
purposes, specimens of urine passed 
within two hours after a hearty 
meal are preferable to random or 
twenty-four-hour specimens. Iletin 
(Insulin, Lilly) is supplied through 
the drug trade in 5cc. and 10 cc. vials. 


Prompt Attention Given to Professional Inquiries 


PRINCIPAL OFFICES AND LABORATORIES, INDIANAPOLIS, INDIANA, U. S. A. 


ELI LILLY AND COMPANY 
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RECENT INVESTIGATIONS ON. THE 
PHYSIOLOGY OF GASTRIC SECRE- 
TION AND THE RELATION TO 
CLINICAL MEDICINE* 

Lay Martin, M. D. 

Baltimore, Md. 

Mr. President and Members of the Society: 
I wish to present to you today some of the 
more recent investigations on the physio- 
chemical structure of the gastric juice, and 
the relation of these studies to clinical medi- 
eine. 

I would like to start off by painting a back- 
ground to give some color to the scene upon 
which we are working. As you well know, 
the first rough study of gastric juice was done 
many years ago by Beaumont. He found, 
through the aid of Alexis St. Martin who had 
a wound in his stomach wall, that gastric juice 
was acid, that secretion was produced by dif- 
ferent types of stimuli, and that it could be 
made to appear by psychic stumli; that is, if 
he simply offered to Alexis a drink of whiskey, 
gastric juice would appear in the stomach. 

Pavlov and his co-workers, in Russia, ex- 
tended these studies and made fundamental 
observations of note. They showed that the 
vagus nerve was the direct controller of se- 
eretion ; that by stimulation of the vagus they 
could produce gastric secretion. Following 
section of the vagus, they were able to show 
that different effects could be produced on 
gastric secretion by stimulating the peripheral 
and central nerve roots of the Vagi. 

He was able to show, in animals with gas- 
trostomies and in which the cephalad seg- 
ment of the sectioned esophagus was fixed 
to the outside through the neck, that there 
was such a phenomenon as psychic secretion. 
When: food was offered to such an animal 
which had a gastrostomy opening in its stom- 


*Read before the Medical Society of Delaware, Dover, 
October 9, 1934. 3 


ach, it would enter through the mouth and 
come out of the esophagus, yet during all of 
this time gastric juice was constantly secreted 
in the stomach. Therefore, beyond a modicum 


of doubt, it must be that gastric juice is, in 


part, controlled by a nervous center. 

A great deal of experimentation followed 
Pavlov’s work, particularly in Germany, 
where more investigations were made on the 
bio-chemistry of gastric secretion. A good 
deal of this work was devoted to studies on 
pepsin, but they were unable to obtain it in 
pure form. 

This work has been carried on in this coun- 
try by a number of men, of whom no doubt 
Carlson stands out prominently in your minds 
both in the physiology and chemistry of gas- 
trie secretion. Gamble and Melver did the 
first detailed meticulous work on the chlorides 
and the bases of gastric secretion. Michaelis, 
has worked out the titration curves of gastric 
secretion, and Northrop has erystallized pep- 
sin, obtained from the gastric mucosa of a 


Cow. 


The observations that I wish to bring be- 
fore you are in supplement of these that I 
have cursorily outlined, and, with this data 
in mind, I shall then try to sketeh for you 
some picture of what goes on during gastric 
secretion. 

These data were obtained from individuals 
who came to the Johns Hopkins Hospital for 
one reason or another. There were about 150 
persons investigated, and the scope of the in- 
vestigation entailed the determination of such 
substanees as chlorides, hydrochloric acid, 
phosphates, carbon dioxide, proteins, various 
non-protein nitrogen constituents. I shall try 
to present them to you in an orderly manner. 

When a tube is placed into the stomach of 
a fasting individual, the so-called resting juice 
is found. This juice may or may not con- 
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tain hydrochloric acid and, for the time being, 
let us put off its description. | 

Following the injection of histamine, a co- 
pious secretion of gastric juice appears in al- 
most all normal individuals, and that gastric 
juice contains varying amounts of hydro- 
chlorie acid. 

It is important to determine what happens 
to other materials, besides hydrochloric acid, 
‘in the gastric juice during secretion. 

The first figure is produced to show the re- 
lation of the so-called fixed bases, such as so- 
dium, magnesium, calcium and potassium 
(actually present as neutral salts, such as so- 
dium chloride), to hydrochloric acid. As you 
know, when gastric juice is secreted, the fluid 
which appears is, when filtered, quite limpid. 
You will notice on the graduated scale that 
when there is a great deal of hydrochloric 
acid, about 120 ce. as you would titrate it, or 
120 milli-equivalents, the bases are very low 
about 30. When the titratable acidity be- 
comes less, the base is increased. 


I shall not try to burden you with intricate 
relationships, but I should like to give some 
outline, this may be seen in Figure II. In 
the fasting juice we find, at times, hydro- 
chlorie acid, but there are many other ingredi- 
ents. For the sake of simplicity only a few 
are shown in the figure. ‘ These other frac- 
tions, I shall deseribe later. 

In most normal persons, thirty minutes af- 
ter stimulation, the type of juice is greatly 
changed. With the increased volume of se- 
eretion, hydrochloric acid is present in con- 
siderable amounts, and the neutral salt con- 
centration is correspondingly decreased. Dur- 
ing this same period, chlorides are increased. 
This phase of stimulation continues for vary- 
ing periods of time and, as it wears off, there 
is a gradual return of the electrolyte pattern 
to that found in the normal resting juice. This 
is done without the influence of regurgitated 
duodenal contents. It is not necessary. The 
titratable acidity can be influenced by duo- 
denal regurgitation, but this phenomenon is 
not a prerequisite to normal secretion. If you 
look at Figure II, you may have a better idea 
of why this is so. The’ top row represents the 
volume of juice secreted; and it is evident 
that, throughout the period of secretion, the 
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amount of base remains about the same. Only 
the concentration is decreased. Therefore, it 
seems probable that the increased titratable 
acidity, found during the height of secretion, 
and the gradual decrease are due in the first 


place to dilution of salts nm HC1 and in the 


second to the dilution of acid by salts. The 
concentration of acid, as secreted, apparently 
remains about the same. 


The individual who does not secrete hydro- 
chloric acid nevertheless responds in a way to 
histamine. He usually secretes greater quan- 
tities during half-hour post stimulation pe- 
riods than are found during previous control 
half-hour periods. He secretes a juice which 
contains neutral salts, carbonates, phosphates, 
proteins, and non-protein nitrogen constit- 
uents. The secretion level of the salts 
changes; in other words, salt is not always 
secreted into an achlorhydric stomach at the 
same concentration. 


There are known to be nitrogenous mate- 
rials in the gastric juice, and it is possible to 
precipitate the proteins of the gastric juices 
much in the same way that we can precipitate 
the serum proteins. On this water-clear fil- 
trate, obtained at a more acid reaction than 
that of blood, such substances as ammonia, 
uric acid, urea, amino acids, the total 
amount of non-protein nitrogen have been 
found and quantitated. 

The finding of ammonia in the gastric juice 
brings up a fascinating question: What is 
the role of ammonia in the gastric juice? The 
only other place you will find it as a secretory 
phenomenon is in the urine. Amino acids and 
uric acid are found in about the same amounts 
as they are present in the bloodstream, and 
the non-protein nitrogen is in itself almost the 
same quantity as that found in the blood- 
stream. 

When we turn from the normal eases to the 
achlorhydrias, we find a different state of af- 
fairs. The non-protein nitrogen in the benign 


-achlorhydrie, i. e. the functional achlorhydria 
-. of the neurotic, the thyro-toxie goiter, or the 
- gall bladder disease patients, and so on, i: 
_ about double that of the normal gastric juice. 


It is of importance to note that in earci- 
noma of the stomach associated with achlor- 
hydria these non-protein nitrogen constituents 
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are increased about four-fold. This is a real 
diagnostic help in those cases where it is dif- 
ficult to distinguish a peptic ulcer from a car- 
cinoma of the stomach. 

The question, why is ammonia present in 
gastric juice, may be, to some degree, an- 
swered as follows: It is present in the blood 
at about 0.1 to 0.2 milligrams per cent. In 
the gastric juice, it is found at about 5 milli- 
grams per cent; in other words, there is about 
fifty times as much in gastric juice as is in 
blood. The urea in the bloodstream accounts 
for almost all of the non-protein nitrogen. The 
urea found in the gastric juice is very low, 
around 2 to 4 milligrams per cent. This cu- 
rious association of a relatively large amount 
of toxic ammonia and small amount of easily 
diffusible urea suggested the thought that it 
might be a wise idea to look for urease in the 
gastric juice. By setting up different experi- 
ments at different range of hydrogen ion con- 
centration it was possible to show that when 
gastric juice was allowed to digest itself there 
was an inerease of ammonia which could be 
shown to be directly due to the destruction of 
the urea of the gastric juice; furthermore, 
when urea was added, it was possible to dem- 
onstrate a quantitative relationship betwecn 
the breakdown of urea and increase of am- 
monia. 

The precipitation of proteins was men- 
tioned above. We have found that there are 
at least two protein-like substances in the gas- 
trie juice beside the. ordinary mucus. One of 
these proteins has been isolated, crystallized, 
and called gastro-globulin. The crystals of 
gastro-globulin are of various shapes, depend- 
ing upon the method of erystallization. 


This protein contains pepsin and urease, so 
it is presumably the same type of protein that 
Northrup has isolated from the bovine gastric 
mucosa. 

In addition to this protein, there is another 
protein-like substance present in the gastric 
juice, which does not contain pepsin or urease. 
This, we have been unable to get out in pure 
form. We know that it is attached to a carbo- 
hydrate radicle and that its iso-electrie point 
is about PH 3.5. From the earbohydrates of 
this protein, two types of osazone have nm 
_ obtained. 


Therefore, now that we have laid out the 
stepping stones, as it were, let us see what we 
can build up in the way of a pattern of gas- 
tric secretion. 

I have charted, in Figure IV, a composite 
diagram of a normal case of gastric secretion. 
It shows, in the top row, the electrolytes or 
the elements found in gastric juice during 
various phases of secretion. In the second 
line, it shows those same elements in the 
bloodstream and in the bottom, in the urine 
during the same phases of a gastric secretion. 
Gastric juice, blood and urine were obtaincd 
as controls, and then at thirty, sixty, and 
ninety minutes after injection of histamine. 
All specimens analyzed by identical proce- 
dures. 

Let us at first see what happens to the ea- 
tions, the positively charged ions. After 
stimulation there is a decrease in the neutral 
salts or a decrease in base. There is an in- 
crease in hydrogen (hydrochloric acid) and a 
slight decrease in ammonia, which later re- 
turns to the initial level. 

In the columns representing the anions, 
i. e. the negatively charged particles, we see 
that the chlorides increase. It is generally 
stated, by numerous writers, that chlorides do 
not increase during gastric secretion. As far 
as this data is concerned, that is an error; 


they inerease, and they increase considerably. 


There are very small changes in the phos- 
phates. What carbon dioxide was present in 
the fasting juice, disappears as soon as hydro- 
chlorie acid appears, and the proteins of the 
gastric juice stay about the same. 

Let us consider the complete electiulytic 
change in a person pouring out gastric juice, 
the elements of which he is taking from his 
bloodstream. It would seem logical to believe 
that there should be changes-in the electrolytic 
balance of the serum. This supposition is 
born out as follows. There is a slight increase 
in base because less base is lost to the gastric 
juice. There is a drop in the amount of blood 
chlorides. There is a drop in the phosphates. 
It seems small on the chart but when one pic- 
tures the ratio of serum chloride to phosphate, 
the fall in the latter is seen to be proportional 
to the former. As chlorides are lost, the ex- 
cess, or freed, base immediately combines with 
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CO, and one finds an increase in CO, capa- 
city. The proteins vary but little, however, 
they vary inversely to the serum chlorides. 


We may now inquire into any urinary va- 
riation, all the while remembering that the 
experimental subject has lost from his serum 
chloride and phosphorus and has added to his 
serum base and bicarbonates. In other words, 
he is in a condition of relative alkalosis, very 
much the same as a person who has vomited 
a great deal, similar to the person who has 
taken large doses of sodium bicarbonate. There- 
fore, his urine must get rid of an excess 
amount of base, and must put out relatively 
less chlorides and less phosphates than it did 
before. That would seem a reasonable theory 
and that is exactly what happens. 


Among the achlorhydrias, the changes of 
the electrolyte pattern show definitely smaller 
ehanges and the urine is more apt to become 
acid as the body has not lost chlorides in ex- 
cess of base in the gastric juice. It was 
thought that it would be possible to diagnose 
an achlorhydria if the urine became acid dur- 
ing digestion. That, unfortunately, does not 
hold true. For, in a certain number of normal 
eases, the urine became more acid. 


We have now before us a broad schema 
which outlines the changes occurring in the 


- body during gastric secretion, but now, how 


does it help us in medicine? 


Dr. Tomlinson has outlined for you very 
well and very clearly the ideas or the reasons 
for doing a gastric analysis. I am biased, I 
admit it to start out with, but I believe that 
gastric analysis is done routinely much to? 
often. 


There are two things you want to know 
about gastric hydrochloric acid: First, is it 
present? Second, is it absent? Suppose you 
do find a high titratable acid in your gastric 
juice, what does it mean? It does not diag. 
nose anything. You may have a high titra- 
table acidity in perfectly normal cases. How- 
ever, there are times when the differential 
diagnosis between gastric ulcer and carcinom1 
is questionable. In these instances a high 
acidity points more toward an ulcer than it 
does carcinoma, although early carcinomas 
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can have a high acidity. In these cases of 
carcinoma, the titratable acidity usually get 
smaller and smaller as time goes on. 


Hyperacidity per se is a bad word, as I 


. have said before. Hydrochloric acid is se- 


ereted at about the same concentration, at 
about 9.5 per cent. It varies a little bit, but 
relatively little, so little that it is of no clinical 
importance and a much better expression is a 
hyper-secretion of acid. It may represent an 
organic pathologic state, or it may not. It may 
be indicative of obstruction. However, you 
ean show obstruction very easily with your 
x-ray. In relation to gastric secretion in car- 
cinoma, there are two things which are worth 
while knowing: 1, You would like to know 
that acid is either absent or decreasing in that 
patient. 2, You would like to know the non- 
protein nitrogen contents of the juice. The 
juice must be obtained free from blood, or 
relatively free from it, or else the value of the 
non-protein nitrogen determinations are viti- 
ated. If one finds in this juice a large amount 
of ammonia or amino acid, diagnosis leans 
much more toward carcinoma than it is toward 
gastric ulcer. We have six cases on record 
which on this basis we have been able to diag- 
nose as carcinoma rather than gastric ulcer 
prior to operation. 

_ You may say, ‘‘ What of it? You are going 
to operate anyway.’’ True, but this is a de- 
featist attitude and robs medicine of one of 
its greatest interests, i. e. the ability to tell 
the surgeon what he will find. Anyone can 
go in and tell what is found. If he cannot, 
the pathologist can. 


There is one more point that I would like 
to develop on the titration of gastric juice. 
As Dr. Tomlinson has mentioned, the results 
of titration of gastric juices are usually ex- 
pressed as free hydrochloric acid and tota! 
acidity or combined acidity. We know what 
we mean by free hydrochloric acid and its 
titratable end-point is the canary yellow of 
Topffer’s solution. (Some use the end-joint 
that Michaelis has adopted, which is a salmon- 
pink. That is of no direct bearing at the pres- 
ent moment.) Beyond this point, this yellow 
color, which is around PH 3.5 to PH 4.0, we 
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_ add phenolphthalein, and titrate up to a pink 
- eolor. The amount of alkali that is added be- 
_ tween these colors is taken as representing the 
combined acidity of the gastric juice, and as 
- far as I ean understand from reading the 
_ literature, combined acidity is supposed to 
represent the amount of acid which is com- 
bined with protein. 

Now, for a moment, let us pause. Proteins 
are amphoteric; they can combine with either 
acids or bases, and to know with which they 
are combined, one has to know their so-called 
_ isoelectric point, that is that point in the acid- 
_ base range at which they do not combine with 
_ either. On the acid side of this point, their 
_ positively charged radicles are available for 
_ chemical union; on the alkaline side the nega- 
tively charged. It has been mentioned that the 
isoelectric point of gastric juice proteins is 
about PH 3.5. It is to this point that the usual 
titrations for free HC1 are carried. There- 
fore while titrating to this end point of canary 
yellow, not only has the free HC1 been deter- 
mined, but, also, the amount of acid, all the 
acid which is combined with all the proteins 
of the gastric juice. In other words, the free 
hydrochloric acid figures give not only the 
amount of free hydrochloric acid but also the 
_ total combined acidity. The alkali that is 
added after that point combines as base with 
the protein and does not in any way measure 
combined acidity. It really estimates the al- 
kaline combining strength of the gastric juice. 
In eases of achlorhydria, it has been called 
HC1 deficit; another misnomer. Therefore, it 
is misleading to use such an expression as 
‘‘eombined acidity’’ while using the present 
method of titration, and what we had much 
better do in using the usual figures is to say 
that we find that the combined and free hy- 
drochlorie acid is, say, 48, which corresponds 
to the old figure that was simply given for 
free hydrochloric acid. This would eliminate 
the so-called ‘‘combined acidity’’ until we do 
know what it means. Up to now we have no 
idea. It may have some connection with vari- 
ous conditions, particularly those found in 
achlorhydria, but until that time comes it 
would seem more reasonable to use the one 
determination. 
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SOME RECOGNIZED ESSENTIAL DI- 
AGNOSTIC PROCEDURES IN GAS- 
TRO-INTESTINAL DISEASE* | 
RosBert W. ToMuiinson, M. D. 
Wilmington, Del. 


The time alloted for this presentation ne- 
cessitates brevity, eliminating the possibility 
of any great minutia of detail. Naught that 
is new, nothing that is bizarre, and only the 
minimum of imperatively necessary investi- 
gative procedure will be mentioned. 

HISTORY 

A good history, coupled with a rigid cross- 
examination of a patient is imperative, disclos- 
ing other mal-conditions leading to or accom- 
panying the dyspeptic symptoms. In certain 
decades of life, the incidence of various con- 
ditions has a preponderance, and to such, cog- 
nizance must be given in evolving diagnoses, 
thus duodenal ulcer is more common in men 
between twenty and forty ; carcinoma is mani- 
fested usually after middle age and like cirr- 
hosis of the liver, affects males more common- 
ly than females; cholecystitis occurs with 
greatest frequency in middle-aged women. 
Colonie diverticulitis generally develops after 
the age of forty; young people are prone to 
neurotic states, psychic irregularities and die- 
tetic errors. 

Effects of occupation merit consideration ; 
nerve strain predisposes to functional dis- 


orders; exposure to lead may cause intestinal 


colic and constipation. Sedentary avocations 
are productive of intestinal stasis. 

Carcinoma may successively be exhibited in 
various members of a family or in succeeding 
generations; while syphilis may be a potent 
productive factor. (1) 

Status PRAESENS 

The subjective symptoms of the patient 
must be carefully and intimately elicited. In- 
quiry relative to the existence of abdominal 
pain, anorexia, bulimia, belching, flatutence, 
regurgitation, heartburn, nausea, vomiting, 
dysphagia, jaundice, diarrhea, constipation, 
other complaints and weight must be made. 

PuysicaAL EXAMINATION 

I. Familial hypersthenic gastric diathesis 

is a predisposing cause of duodenal ulcer. 


*Read before the Medical Society of Delaware, Dover, 
October 9, 1934. 
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II. : A wide epigastric angle and broad fea- 
tures are seen in those subject to Addisonian 
anemia. 

III. Hepatic cirrhosis is noted in those of 
sparse hairiness on chest and abdomen, and 
with female distribution of pubic hair. 


IV. Gall stones tend to develop in people 
with deep chests, wide subcostal angles, and 
wide, rounded faces with narrow eyes. 


V. Inspection of general appearance of 
patient accords much information to observant 
examiner evinced by status of nourishment, 
condition of hair, pupillary state, color of 
skin and conjunctivae condition of teeth, 
mouth, tongue and gums, the blue line of lead 
poisoning or the pigmentation of Addison’s 
disease, the presence of left supraclavicular 
lymph gland enlargement in malignant dis- 
ease of the gastro-intestinal tract, and epi- 
trochlear gland in syphilis. (1) 

BLoop STUDIES 

The blood chemistry should be investigated 
for: 
Blood urea nitrogen, which may be in- 
ereased in: (Kolmer) Poisoning from heavy 
metals, passive congestion, prolonged and se- 
vere vomiting, gastric and duodenal fistulae, 
severe diarrhea. Decreased in: (Trumper 
and Cantarow) acute yellow atrophy of the 
liver; acute toxic hepatié necrosis due, to: 
phosphorous, arsephenamine, chloroform, ¢ar- 
bon tetrachloride, eclampsia, acute hepatic in- 
sufficiency, following operative procedures 
upon the biliary tract. 

Blood chlorides—Normally 400 to 500 mgm. 
per 100 e. e. of blood as sodium chloride, or 
570 to 620 mgm. per 100 ¢. e. of plasma. 
(Kolmer). Over 600 or under 300 likely to 
be pathological. Reduced in prolonged vomit- 
ing and diarrhea. 

Blood cholesterol—Increased in: cholelithi- 
asis and obstructive jaundice. (Kolmer, and 
Trumper and Cantarow). Decreased in: 
chronic bacterial infections, syphilis, starva- 
tion states, pernicious anemia (Kolmer), acute 
hepatie disease as: acute yellow atrophy of 
liver, arsphenamine, carbon tetrachloride and 
phosphorus poisoning, cholangitis, yellow 
fever, spirochaetal jaundice, and inanition. 

Blood calcitum—Reduced in icterus due to 
precipitation of bile (Kolmer), and tropical 
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and non-tropical sprue (Trumper and Can- 
tarow), and in alkalosis. (T. and C.) 

Carbon dioxide—Decreased in acidosis, pro- 
longed vomiting, or diarrhea. (Kolmer). In- 
ereased in pyloric and upper intestinal ob- 
struction, and in individuals receiving exces- 
sively large doses of alkalies. Test indicated 
when B. U. N. over 30 mgm. 

Serum protein — albumin—globulin—ratio 
—plasma albumin normal=—4.5 to 5.5 gm. per 
100 

Sedimentation of Erythrocytes—(Kolmer). 
It is not always a special or specific test for 
any disease and is not in any sense diagnostic. 

Wassermann and Kahn—Always of diagv- 
nostie significance, if positive. 

Blood sugar—Of value as to determining 
the presence of diabetes and hyperinsulinism. 

Blood creatinine—Should be determined if 
blood urea nitrogen is high; a valuable check 
on urea nitrogen. Low creatinine im a serious 
disease gives a favorable prognosis. - 

Blood uric acid—Abnormal elevation may 
occur as the result of intestinal obstruction. 

Red blood counts—Evidence of anemia, 
primary or secondary ; polycythemia. 

Haemoglobin—Decreased in cases of anemia 
and hemorrhage. 

White blood couwnts—Evidenees of leucke- 
mia, myelogenous or lymphatic; or of infec- 
tion. 

Blood platelets—Reduced in anemia. 

Clotting—retraction—coagulation time and 
volume index sometimes should be estimated. 

Color and Saturation Index—In secondary 
anemia they are normal or reduced; in chloro- 
sis they are reduced; and in _ pernicious 
anemia they are increased. 

Fragility of R. B. C—Of value in haemo- 
lytic jaundice and in chronie obstructive 
jaundice. 

URoBILINOGEN” 

In conditions of moderate hepatic damage, 
in complete biliary obstruction, cholangitis, 
and hemolytic ‘jaundice is an indication of de- 
fective hepatic function. In pure hemolytic 
icterus, althoygh the function of the liver 
may be unimpaired, it cannot metabolize com- 
pletely the excessive amounts of bilirubin 
formed from the increased quantity of bili- 
rubin which passes into the bile. 
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Urobilin and excessive amounts of urobili- 
-nogen are found in the urine in hepatie func- 
tional impairment due to portal cirrhosis; and 
in hepatie disease, as acute and sub-acute yel- 
low atrophy of the liver, arsphenamine hepa- 
titis, other forms of toxic hepatitis, yellow 
fever, and phosphorous, chloroform and ear- 
bon tetrachloride. poisoning. 

It is frequently observed in the very early 
and very late stages of catarrhal jaundice, 
being absent during the stage of complete 
biliary obstruction. It is also observed in in- 
eomplete biliary obstruction. 


The occurrence in obstructive jaundice is 
indicative of incomplete or intermittent ob- 
struction, with concomitant liver damage or 
biliary tract infection. 


Urobilinuria is not pathognomonie of any 
one morbid condition, its main diagnostic sig- 
nificance being that some bile is entering the 
intestine and that the functional activity of 
the liver is either very considerably impaired 
or that there is infection of the bile ducts. (6) 


Gastric ANALYSIS 


The fractional test meal was introduced 
particularly by Rehfuss, in 1914, who believed 
that the study of gastric secretion, extended 
over a long period of time, would give accur- 
ate information as to the function of the stom- 
ach in health and disease. In quite a large 
number of gastric conditions this chemical 
method is in many ways useful, and some- 
times indispensable. It is of great value, not 
only in diagnosis, but also in treatment and 
prognosis. Thus, in mechanical dyspepsias, 
due to pyloric obstruction, benign or malig- 
nant, in gross ulcers, after operations, in 
chronic gastritits, in Addisonian anemia, the 
chemical examination of gastric contents can 
rarely be justifiably omitted, and is unques- 
tionably of great help in diagnosis. 

Samples are examined for their physical 
characteristics, their volumes are estimated, 
their odour and reaction noted, and they are 
tested for the presence of undigested food, 
bile, blood, mucus and stareh. Then, after 
filtering, they are subjected to chemical ex- 
amination for determination of acidity. In 
special cases, pepsin and chloride estimations 
are also performed. Lastly in the case of the 
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fasting stomach, the contents are examined 
microscopically. 

It is wise to consider the volume of rest- 
ing juice, if over 50 ¢. ¢., as a sign of statis 
or hypersecretion. 

The presence and amount of free HCL is 
tested and total acidity is then determined. 

There is generally a difference between the 
curves of free and total acidity of 10 to 15 ce. 
and they run closely parallel. 


Gastric Curves 

Normal curves—The apex of the curve is 
reached at from 60 to 90 minutes after the test 
meal and a return to within 20 degrees of the 
fasting acidity occurs in two hours. The apex 
values average: Free HCL acid 45 to 55, total 
acidity 55 to 60. This is the most frequent 
type of curve found in normal individuals, 
but there is often a wide deviation from this 
normal contour in otherwise normal people. 


Hyperchlorhydria curve—The eontour of 
this curve conforms to the normal curve ex- 
cept that the acid values are much higher. The 
fasting. acidity will be free HCL, acid, 40; 
total acidity 55 or higher; the apex of the 
eurve will show free hydrochloric acid, 75; 
total acidity 90 or higher. This type of curve 
is occasionally found in normal individuals, 
but more commonly in cases of early or in- 
cipient gastric ulcer. 

Step ladder curve—Deseribed by Lyon om 
Best and supposed to be of serious diagnostic 
import. According to these observers it is 
only seen in cases of active ulcer, and usually 
precedes or follows a hemorrhage. The smooth 
ascent of the curve is broken by drops in both 
free and total acid unassociated with biliary 
regurgitation, followed by a rise to a still 
higher level than that preceding the drop. The 
actual acid values are usually much above nor- 
mal in this type of curve. 


Extragastric curve—The acid values, in- 
stead of starting to recede after 60 to 90 min- 
utes, continue to rise, the last extraction hav- 
ing the highest acid values. This type of 
curve is very suggestive of pathology—outside 
of the stomaeh—duodenal ulcer, appendicitis, 
and sigmoiditis are the more common diseases 
associated with this curve. . In duodenal ulcer, 
appendicitis, and early in the course of chole- 
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cystitis the acid values are apt to be above 
normal. | 
Delayed digestive curve—Is also sometimes 
called psychic achylia. There is a primary 
small rise followed by a drop, the acid values 
remaining very low until 60 to 70 minutes 
after the meal, when the acid again rises and 
goes through a normal curve. The primary 
rise probably represents the psychic secretion, 
and the secondary rise the hormonic. The lat- 
ter is delayed in appearance. 
Hypochlorhydria curve—May be benign or 
due to carcinoma of the stomach. There may 
be no free HCL acid or but small amounts, 
being under 40, throughout the two hours. 


- The total acidity is low, being under 40, or 


reaching about 40 toward the end of the first 
hour. (1) (2) (8) (4) (5) (6) (7) 
Lactic and Other Organic Acids 
These are to be tested for especially in cases 
of low acidity, or if there are indications of 


stagnation and fermentation. It is not pa- | 


thognomonie of gastrie cancer. It may be 
present in non-malignant as well as in malig- 
nant cases, whenever there is food retention 
occurring under conditions of very low acid- 
ity. 
Peptic Activity of Gastric Contents 

Normally, the stomach secretes two enzymes, 
pepsin and rennin; they need only be looked 
for, if there is achlorhydria. 

Histamine 

It is used to differentiate true from false 
achylia; in true gastric anacidity, it does not 
produce free HCL secretion (because of an in- 
born error of secretion or degeneration of the 
gastric secretory glands); in false or funce- 
tional achylia it stimulates the mucus mem- 
brane to secrete not only acid, but some pepsin 
as well. In constitutional achylia and in 
achylia following an atrophie gastritis, no acid 
is secreted after the injection. In false achylia, 
on the other hand, acid is secreted after the 
stimulation. (1) 

Neutral Red | 

Injection of 4 to 5 c. ec. of a 1% aqueous 
solution of neutral red, intramuscularly, if 
dye is normally secreted by gastric mucosa, 
the juice becomes red in 15 minutes after in- 
jection. In eases of complete achylia from 
organic change in the gastric mucosa, no red 


color will appear. In cases of hyperchlor- 
hydria, the dye appears as early as within 15 
minutes, while in subacidity it may appear as 
late as after 45 minutes. (1) 

The variations obtained in the secretion of 
hydrochlorie acid in health and disease may 
be so great that it will not by itself enable us 
to diagnose disease with certainty. An excep- 
tion to this fact is seen in Addisonian anemia, 
in which achlorhydria is almost always pres- 
ent. In its absence, the diagnosis of this dis- 
ease is unjustifiable. In the great majority of 
cases of this anemia, histamine has no effect. 
This is in contradistinetion to the anemia of 
sprue, in which achylia responds to histamine 
stimulation. | 

It would seem obvious, therefore, that diag- 
nostic criteria based only on the results oi 
gastric analysis may be inadequate. There 
are, however, spme gastric charts which are 
suggestive, and sometimes characteristic, of 
certain diseases. The rising acidity and de- 
layed emptying; of the stomach in cases of 
ulcers situated near the pylorus, the typical 
charts of pyloric stenosis, and the curves in 
various conditions of anacidity and their dif- 
ferentiation by using modern technique, are 
all commonplace knowledge. | 

Lastly, with the use of histamine as a stimu- 
lus to gastric secretion, it is becoming of great 
importance to revise our views on the pre- 
existing conditions of achylia. People who 
fail to secrete free acid after a test meal may 
now give a normal response after histamine 
stimulation. Thus, true anacidity is shown 
to be quite a rgre condition. (1) 

TESTS OF PANCREATIC EFFICIENCY 

There are no standard units and no stand- 
ard tests for estimation of such function. In 
chronic pancreatitis: (1) No tests are relia- 
ble; (2) feces examination indicating possible 
dysfunction record 25% fat and 1% neutral 
fat—undigested meat fibres. In acute pan- 
creatitis Wohlgenarth diastase test is only 
25% accurate. (Johnson) (8) 

Bruuary DRAINAGE 

Utilization of duodenal intubation with ab- 
straction of overnight fasting duodenal resi- 
dual bile for macroscopic and microscopic ex- 
amination, plus the added expulsion from the 
gall bladder, under the stimulation of mag- 
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nesium sulphate (25%) instillation via duo- 
denal tube of dark mahogany bile, if the ducts 
or gall bladder are unoccluded or blocked, con- 
stitutes a reliable index to their physiologic 
or pathologic status. 

In the presence of obstruction of the ducts 
or the gall bladder, ‘‘B’’ (dark gall bladder 
bile) will not be obtained, yielding prima 
facie evidence of a non-functioning organ. 

The presence of either cholesterin crystals 
and calcium bilirubinate pigment, alone, is 
indicative of cholelithiasis, and if concomi- 
tantly present, such is proof positive of this 
mal-econdition. 

Parisites or ova may be found, especially in 
the duodenal juice, as: uncinaria americana, 
or lambliae intestinalis (giardiasis). 

Usually when cholesterin crystals and cal- 
cium bilirubinate pigment are found in com- 
bination or singly, Roentgenological evideriee™ 
of gall stones is superfluous, as the Pees 
of cholelithiasis or cholesterosis is definitely 
established. 

Liver Function TESTs 


The bromsulphalein, Van den Bergh; feter-,... 


us index, galactose and levulose; ‘blood phos- 


phatase tests may all be used to.determine-im-— 


pairment of hepatic. ‘function. Frequently 
several have to be used-iit the same case to de- 
termine the degree ‘of involvement and prog- 
ress of the diseasé and to differentiate between 
obstructive and hepato-cellular jaundice. 
SigMoIposcoPic EXAMINATION 

Is of use in determining mal-conditions of 
rectum and sigmoid, affords information not 
available by x-ray, and accords opportunity 
to make direct cultures. 

_ EXAMINATION OF STOOLS 

The collected feces sho be free from 
urine, and the specimen should be subjected 
to the following: macroscopic, microscopic, in 
all eases, and chemical examinations. 

Chemical analysis is important only for de- 
teeting oecult blood in cases of ulceration or 
careinoma of the alimentary tract. (1) 

Various digestive disturbances are caused 
by asearis and taenia; serious anemias by di- 
bothriocephalus latus and ankylostomiasis, 
and dysenteries by amoebiesis and bilharzia- 
sis, 
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As to the amoebiasis in untreated cases of 
amoebic dysentery, the criterion by which a 
diagnosis can be made is by finding the living 
motile entamoeba histolytica in the stools. 

RADIOGRAPHY 

Radiography is of extreme importance, re- 
vealing pathologic conditions of gastro-intes- 
tinal and biliary tracts. Ulcer is usually 
manifested as a niche or addition to the out- 
line of a viscus. Carcinoma is generally por- 
trayed as a subtracation defect of visceral 
morphology. 

Cholecystography, oral or intravenous, as a 
means of detecting disease of the gall bladder 
has proven to be of intestimable value. 

A barium enema is of importance in deter- 
_ mining the presen¢e or absence of disease of 
~ the colon, whether ulcerative, or fungating, or 
* exhibiting diverticulosis, zonal spasm or fune- 
. tional dyserasia. 

' The fundamentals heretofore presented are 
but elementary, the basis of, eoneept with 
which’ each and every. gastroenterological 
must be viewed, and with adherence 
' to such schemata, the door to:their solution 


"may, be opened to. our successful entrance. 
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CERTAIN ASPECTS OF CALCIUM 
THERAPY * 


ABRAHAM CantTaROw, M. D. 
Philadelphia, Pa. 


Medical literature in the past ten years has 
been filled with reports of factors influencing 
calcium metabolism and their therapeutic ap- 
plications. The mere fact that substances are 
being used in such a wide variety of condi- 
tions, with such enthusiastic results leads con- 
servative clinicians to feel that there is little 
rational basis for any practical application of 
these substances. Despite this, one must not 
lose sight of the fact that there is no doubt at 
the present time that calcium, the parathyroid 


*Read before the New Castle County Medical Society, 
Wilmington, January 15, 1935. : 
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hormone and vitamin D have very definite 
uses. I hope, in the time I spend here with 
you, to point out the rational basis of calcium 
therapy in practical medicine. 


Because calcium is a normal constituent of 
the body we are apt to feel that calcium 
therapy should be applied only in conditions 
where there is calcium deficiency. There is 
no doubt that this is the general feeling among 
practitioners, but one must not lose sight of 
the fact that besides being a normal constit- 
uent of the body, calcium has certain well-de- 
fined pharmacological properties. 


Therefore, calcium therapy may be divided 
into two fields. The first is specifically di- 
rected toward the correction of states of cal- 
cium deficiency. The second is that in which 
calcium is used for the purpose of producing 
a purely non-specific effect. These two groups 
must be very definitely kept sight of. A few 
statements should be made regarding the fune- 
tions of calcium in the body. The formation 
of bone is one of the most obvious. One im- 
portant fact which has been developed as a 
result of recent investigation in calcium meta- 
bolism is that the ealeium deposit in the bones 
is of such a nature that calcium can be very 
readily withdrawn from the bones through 
the operation of certain processes.. It is prob- 
ably well to think of the calcium deposit in 
the bones as of glycogen stored in the liver, 
delivering glucose to the blood very readily. 
The same is true of the caleium phosphate de- 
posit in the bones. We should consider it a 
readily available storehouse of calcium in the 
body. Another normal function of calcium is 
in connection with coagulation of the blood. 
Its place can be taken by other elements, but 
under normal conditions calcium is absolutely 
essential for coagulation. 

Calcium is essential for the normal excita- 
bility of nerves and muscles, and to the nor- 
mal contraction of the heart and the main- 
tenance of the normal cardiae cycle. From a 
therapeutic standpoint its action seems to be 
similar to digitalis and, according to some 
pharmacologists, the two act synergistically. 

Another very interesting action of calcium 
is that it modifies the actions of certain drugs. 
By altering the proportion of calcium in the 
fluid in which the experiment is being carried 
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out, the action of cocaine can be reversed. The 
same has been shown with regard to the ac- 
tions of several other drugs. This aspect of 
the pharmacology of calcium is receiving a 
great deal of attention at the present time. 
One action of caleium, which I want to men- 
tion particularly, is the one which I believe is 
responsible for the effect of calcium in a great 
many eases in which it is applied as a non- 
specific agent, namely, its effect upon the per- 
meability of membranes. Calcium diminishes 
the diffusibility of substances through mem- 
branes. That knowledge was not applied very 
definitely clinically until comparatively re- 
eently. Even now, it is not generally appre- 
ciated that the effect of calcium therapy in i 
great many conditions results from its action 
in diminishing the permeability of cell mem- 
branes. Experimentally, several methods have 
been employed to demonstrate this action o/ 
ealeium. Place a slice of red-beet root in ordi- 
nary tap water. The pigment remains in the 
cell. But take the same beet root and put it 
in a solution of 1.8% sodium chloride and the 
pigment diffuses out, the salt solution becom- 
ing red and beet root light. The addition to 
the solution of a small quantity of calcium 
will neutralize this effect of the sodium chlo- 
ride and the pigment will not diffuse out of 
the beet root. The action of calcium is to in- 
hibit the passage of this pigment through the 
eell wall. This illustrates the tremendous ef- 
fect which calcium has on certain vital pro- 
cesses. Most of the cell membranes of the 
body are impermeable to most substances in 
the resting state. There are only a few sub- 
stanees which can pass through a cell mem- 
brane under certain conditions, namely, alco- 
hol, ammonium salts, and urea. However, if 
cells are to function, many substances must 
pass in and many have to pass out. The vary- 
ing permeability of a cell membrane under 
eonditions of normal function is probably de- 
pendent to a large extent upon changes in th’ 
ratio between sodium and potassium in the 
fluid bathing of the cells. 

A few words with regard to the require- 
ment of calcium. It has been known for a 
long time that the average American adult 
diet has an extremely low calcium content, due 
chiefly to its very low content of dairy prod- 
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ucts. According to Sherman and most inves- 
tigators, it is far below the average adult re- 
quirement. Sherman believes that the aver- 
age diet should contain one gram of calcium 
in every twenty-four hours. The average 
American diet contains less than one-half of 
that. Sherman has shown that although ani- 
mals may apparently grow normally, if their 
diet contains an abundance of calcium, they 
reach maturity sooner and their period of nor- 
mal maturity is prolonged. I think the facts 
that Sherman has developed indicate very 
thoroughly that one of the features of our 
diet which is sadly in need of correction is 
that of its calcium content. 


The normal calcium content of the blood 
is from nine to eleven mgm. per 100 ec. ec. This 
consists essentially of two components, one 
termed diffusible and the other non-diffusible, 
according to whether it can or cannot pass 
through the cell wall. Approximately half of 
the calcium can get out of the blood and one- 
half eannot. The half that cannot is believed 
to be combined with proteins in some way, 
preventing its diffusion through the capillary 
walls into the tissues. 


There are two important factors which must 
be considered in connection with calcium 
therapy. One is vitamin D, and the other 
parathyroid hormone. Although the mode of 
action of vitamin D is not definitely known, 
we do know a great deal about it. Vitamin 
D, when administered to any animal increases 
the serum phosphorus. It also increases the 
serum calcium and causes retention of calcium 
and phosphorus in the body. If one adminis- 
ters vitamin D continuously, one finds that 
the animal passes into a state of positive ecal- 
cium and phosphorus balance. No definite 
conclusion as yet has been reached about the 
exact manner in which vitamin D produces 
these effects but the general belief is that it 
either increases the absorption of calcium and 
phosphorus from the intestines or increases its 
utilization in the tissues. Parathyroid hor- 
mone decreases the serum phosphorus, in- 
ereases the serum calcium and causes in- 
creased elimination of calcium and phosphorus 
from the body, particularly the latter. You 
can see very readily from the physiologic 
standpoint that the action of vitamin D and 


DeLAWARE StaTE MEDICAL JOURNAL | 451 


parathyroid hormone are alike in only one re- 
spect, in that they increase the serum calcium. 
This one point of similarity has lead a great 
many practitioners to employ them more or 
less indiseriminately in conditions in which 
one may be indicated and the other contra- 
indicated. The parathyroid hormone probably 
acts by inereasing the elimination of bone eal- 
cium and phosphorus from the bones and, in 
my opinion, the point of attack of the two 
substanees is entirely different. In very few 
conditions are both indicated. 


Tetany is the characteristic manifestation 
of calcium deficiency. Deficiency in vitamin 
D most commonly oceurs in infants and its 
most important clinical manifestation is rick- 
ets, which is typically associated with a de- 
crease in the serum phosphorus. The serum 
ealeium may remain normal for a long time 
in rickets. When the condition of vitamin D 
deficiency progresses to the point where the 
serum calcium is diminished rickets becomes 
complicated by infantile tetany. This is one 
indication for a form of specific calcium ther- 
apy, namely, vitamin D. The administration 
of ealeium salts or parathyroid hormone will 
relieve the tetany in many instances but will 


‘not relieve the underlying condition ; parathy- 


roid hormone in fact, may do harm. The lat- 
ter will not produce the same effect as vitamin 
)D; it may produce physiologic changes which 
are exactly the opposite of those you desire. 
Primary parathyroid deficiency is relatively 
rare. Juvenile tetany, which may be of para- 
thyroid origin, is not very common and in- 
fantile tetany is usually due to vitamin D de- 
ficiency. An individual with tetany of para- 
thyroid origin has characteristically an in- 
crease in the serum phosphorus, whereas, te- 
tany due to vitamin D deficiency is associated 
with a decrease in serum phosphorus. If one 
studies the calcium and phosphorus -balance, 
which is not ordinarily done, one finds that 
in tetany due to vitamin D deficieney the in- 
dividual is losing ealeium and phosphorus and 
in parathyroid deficiency he is gaining cal- 
eium and phosphorus. This indicates, I be- 
lieve, the importanee of determining the 
serum phosphorus in such cases. The serum 
calcium should never be determined without 


e 
Be 
« 
f 
3 
fe 
| 
} 
} 
¥ 
. 
# 
4 
4 
2 
y 
» 
Sy 
. 
i 
A 
7 
2 
; 
‘ 


152 DELAWARE STATE MEDICAL JOURNAL 


the serum phosphorus since the former, in it- 
self, may be deceptive. 

There are a great many conditions other 
than tetany in which calcium therapy is em- 
ployed. Some of those have a very definite 
basis, a great many do not. There are some 
that I should class as semi-specific, in which 
some authorities believe specific indications 
exist and others are doubtful. At the head of 
this list I would place pregnancy. Up until 
ten years ago pregnancy was studied inten- 
sively from the standpoint of changes in or- 
ganic metabolism, and certain very definite 
changes were shown to occur. Recently, more 
striking changes have been shown to occur in 
ealeium and phosphorus metabolism. It has 
been shown, for example, that during preg- 
nancy the mother retains tremendous amounts 
of calcium; as the pregnancy progresses more 
and more calcium and phosphorus are re- 
tained in the body. Abruptly, with the ter- 


mination of pregnancy and the institution of - 


lactation, tremendous quantities are poured 
out of the body, the state of marked positive 
balance changing to one of very pronounced 
negative balance. Part of this loss occurs in 
the milk, but not all can be accounted for in 
this way; more calcium has been found in 
some cases in the feces than has been ingested 
during lactation. The reason for this is not 
known exactly. We know that the mother has 
to retain a certain amount of calcium in order 
to satisfy the requirements of the foetus and 
that these requirements are rather high. At 
the twenty-eighth week of pregnancy the foe- 
tus contains about five and one-half grams of 
calcium; at the thirtieth week the foetus con- 
tains over 45 grams, draining from the 
mother an average of 0.1 grams of calcium a 
day. If the mother is taking an average 
American diet, which in itself is less than 
the average non-pregnant woman needs, if the 
foetus is to receive its adequate calcium sup- 
ply the mother is being drained of excessive 
quantities of calcium. I think one of the 
greatest advances in the maintenance of nor- 
mal nutrition during pregnancy, has devel- 
oped out of the recognition of this fact. Dur- 
ing pregnancy, the woman needs a much 
greater supply of calcium than during the 
non-pregnant state. One of the most notable 
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diseases which occurs as a result of this is 
osteomalacia which is not seen very much in 
this country. This has been recognized as 
being essentially adult rickets. It occurs par- 


ticularly during pregnancy because the cal- 
cium requirement of the woman is much 


greater than the normal adult requirement. 
Osteomalacia should be capable of eradication, 
just as rickets should be capable of eradica- 
tion. Other symptoms that occur during preg- 
nancy have been attributed to a state of cal- 
eium deficiency. Emotional and physical ir- 
ritability, muscular spasms, cramp-like pains 
and other symptoms have been attributed to 


a state of mild calcium deficiency. The con- 


dition of the teeth during pregnancy has been 
attributed to a state of mild or severe calcium 
deficiency but there is a great deal of discus- 
sion at the present time as to whether or not 
adult teeth can be affected in this way. How- 
ever, I believe it good practice to employ eal- 
cium therapy routinely during the latter 
months of pregnancy. 


Another condition in which semi-specific 
disturbances of calcium metabolism exists is 
hyperthyroidism. There may be marked de- 
mineralization of bones and, if one studies the 
calcium balance, one finds that the output of 
calcium is greatly in excess of the intake. That 
is not purely the result of an increased meta- 
bolic rate. Experimentally, exophthalmic 
goiter has been produced in animals main- 
tained on a low iodine, high calcium diet. The 
calcium seems to increase the effect of iodine 
sufficiency. It is very difficult on this basis 
to see why the administration of calcium 
would do good in eases of hyperthyroidism 
but enthusiastic reports have appeared in the 
literature regarding the beneficial effect of 
calcium therapy in patients with hyperthy- 
roidism. My advice would be that it should 
not be employed, at least until we know more 
about it. 


Another point, which has been brought out 
by Joslin, is that diabetes mellitus, particu- 
larly in children, is almost regularly associ- 
ated with a calcium loss in the body. The out- 
put of calcium is greatly in excess of the in- 
take. Their diet is usually low in calcium and 
is particularly below the requirement of a 
child during the period of active growth. It 
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has been shown that diabetes in children, par- 
ticularly if it is not well controlled, is almost 
regularly associated with rarefaction of bones, 
in some cases with spontaneous fractures and 
particularly with dental disturbances. There 


is some doubt as to whether changes in eal-- 


cium metabolism can affect the teeth in adults. 
There is not much doubt as to whether it can 


change the growth of the deciduous teeth but 


after the permanent teeth are fully calcified 
there is some doubt as to whether changes in 
ealeium metabolism will change their struc- 
ture. Joslin has shown that the administration 
of a high calcium diet, to children particular- 
ly, rapidly restores the normal dental condi- 
tion and corrects many errors which pre- 
viously resisted treatment. I have hinted at 
the question of dental caries. The problem of 
dental caries is one of the most important 
health problems in children today, and we are 
not much nearer the solution today than we 
were several years ago. There are just as 
many theories and they are just as diametric- 
ally opposed today as they were a few years 
ago. However, I think that in children par- 
ticularly, with dental caries and tendency 
toward softness of the teeth, the administra- 
tion of calcium should be made a matter of 
routine. In some cases it has remarkably im- 
proved the condition of the teeth. 


There are some non-specific conditions that 
are associated with no demonstrable distur- 
banees of calcium metabolism. First of all. 
lead poisoning. Lead poisoning is one of the 
most important of the industrial hazards. Our 
treatment at the present time has been placed 
upon a rather secure basis. The metabolism 
of lead in the body resembles that of calcium. 
The storage of calcium will cause a storage of 
lead in the bones and removal of calcium will 
remove lead. During the stage of acute 
toxemia, in which excessive amounts of lead 
are circulating in the blood, an effort should 
be made to remove lead from the blood and 
store it in the bones. The storage of lead in 
the bones can be hastened by the administra- 
tion of ealeium and phosphorus. High ecaleium 
diets and the administration of calcium salts 
should be employed. After the toxie symptoms 
have subsided one can remove the lead from 
the bones by removing the calcium from the 
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bones. Parathyroid hormone is the agent 
which has been found to be most effective. 
After a period of time most of the lead can 
be removed in this way. Others are ammo- 
nius chloride and similar substances that pro- 
duce acidosis. Also, due to its antispasmodic 
effect, calcium will relieve gall bladder colic 
and ureteral colic. Patients with lead colic 
can be relieved almost miraculously before the 
injection of calcium is completed. The colic 
subsides sometimes before ten ec. ¢. of calcium 
have been injected intravenously. If it is not 
relieved by calcium it is probably not lead 
colic. 


Calcium has also been used in allergic dis- 
orders, as in skin disorders of the moist type, 
particularly those which follow the adminis- 
tration of drugs, such as luminal. The treat- 
ment of asthma by the use of calcium has been 
very severely attacked by many men because 
no evidence of caleium deficiency has been 
demonstrated. I hope that you appreciate the 
fact that this objection is not a valid one. 
From a clinical standpoint, a great many pa- 
tients are relieved. I think the administration 
of calcium in allergic conditions is certainly 
worth a trial. Ne 


Calcium therapy is particularly desirable in 
hepatic diseases and’in jaundice. It has been 
shown that in acute diseases of the liver, and 
the acute forms of hepatitis produced by cer- 
tain drugs, there is an increased concentra- 
tion of guanidine in the blood. Before para- 
thyroid hormone was discovered it was be- 
lieved by many that tetany was due to an ex- 
cess of guanidine in the blood. Guanidine 
produces symptoms which are much like those 
of calcium deficiency, and which can be com- 
batted by the administration of calcium. 
Minot and Cutler found that dogs to whom 
earbon tetrachloride was administered, would 
die within forty-eight hours with symptoms 
identical with those of guanidine intoxication. 
They found that if bones were included in 
the diet the dogs would not die and would ap- 
parently get along well with doses of carbon 
tetrachloride far in excess of those given to 
the other dogs. The development of these 
symptoms could be controlled by caleium and 
calcium checked the symptoms after they had 
developed. Out of this observation developed 
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the idea of calcium therapy in patients with 
acute hepatic lesions; such patients die not so 
much because of the liver lesion as because of 
the associated toxemia. The liver regenerates 
very rapidly and, if they can be tided over 
the period of acute toxemia, which can be ac- 
complished experimentally by calcium ther- 
apy, they may recover completely. I believe 
that in all patients with acute hepatic lesions 
calcium should be administered more to pre- 
vent these manifestations than anything clse. 


In the administration of calcium I believe 
that the best salt to employ is calcium glu- 
conate. It is useless to give it in the ordinary 
pharmacopeial dosage. One finds that ecal- 
cium is still being prescribed in doses of five, 
ten, fifteen and twenty grains after meals. 
You might just as well throw it out the win- 
dow. Calcium gluconate is given in doses of 
one teaspoonful three times a day, before 
meals, or three to four hours after a meal, 
since calcium is least absorbed when the al- 
kalinity of the duodenum is highest. Regard- 
less of what type of caleium therapy you arc 
employing, given by mouth it will have to be 
given before the meal. 
given in doses of 40 grains, and calcium chlo- 
ride, more irritating but most effective, 30 
grains; these can also be given intravenously. 
The gluconate and levulinate can be given in- 
tramuscularly. If you give ten ec. ¢. (10-20% 
solution) it is probably better to give it in two 
different areas. I think it is not wise to give 
ten c. ec. all in one spot. Parathyroid hormone 
can be given in doses of thirty to forty units 
at one injection, and should not be repeated 
more than once in every twenty-four hours. 
Parathyroid therapy is not commonly em- 
ployed over a long period of time, except in 
patients with parathyroid tetany. 


THE COSTS OF PRESCRIPTIONS AND 
PROPRIETARY DRUGS 
GEORGE J. Bornes, M. D. 
Wilmington, Del. 

This paper is offered with the idea of bring- 
ing to your attention the average cost of the 
ordinary prescription, and to outline briefly 
the difference in price between the well-ad- 
vertised proprietary drug and the same drug 
sold as a chemical. 


Calcium levulinate is 


1935 


It is natural that the druggist expects a cer- 
tain profit on the prescriptions that he fills; 
in eases where the drug is not in popular de- 
mand and the druggist must buy a larger 
quantity than the prescription calls for, then 
the cost of the prescription will be higher; for 
this reason if the drug would be ordered in the 
same quantity as the druggist has to buy it, 
then the cost to the patient will be much less 
for the amount of medicine he receives. 

The prices which drug stores charge for or- 
dinary prescriptions are more or less uniform. 
Usually the larger the quantity of the drug 
the cheaper it is in proportion. The usual 
charges on regular prescriptions are as fol- 
lows: 


Liquids Ointments 

126 Twelve ..:....... $ .50 
Eighteen ....... 

Twenty-four ..... $ .60 ‘Twenty-four ..... 15 


From this list it is evident that where re- 
newal of the prescription is anticipated it will 


‘be cheaper for the patient to get the larger 


quantity with the original prescription. 
It is a matter of everyday occurrence where 


a doctor tells his patient that the prescrip- 


tion should cost so much, but when the drug 
store is reached the price is much higher, not 
because the druggist overcharges but becausc 
the preparation ordered is more expensive 
than the physician imagined. During pros- 
perous times patients would register no com- 
plaints about the costs of medicines, especial- 
ly when special trade marks and fancy names 
are prescribed. Of late years, however, when 
cash has become less abundant patients have 
to figure closely, because in many eases after 
the medicine is bought there is nothing left 
for the fees of the charitable M. D. 

On the list prices stated below, the drug- 
gist usually adds 25% to 50% for filling a 
prescription of any kind. 

Below follows a list of. some of the com- 
monly prescribed preparations and the prices 
as of June 1, 1935, that the druggist pays to 
the wholesaler: 


U. 8. P. PREPARATIONS 


EN. Lactated Pepsin (Lilly) 
(Concluded on Page 156) 
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A SURPRISING CHARGE 


In a:charge to a grand jury Federal Judge 
George W. McClintic, of West Virginia, said that 
bridge-playing nurses were responsible for pa- 
tients becoming drug addicts. In their enthusi- 
asm for the game and their dislike of stopping 
in the middle of a rubber to attend a call to the 
sick room, nurses, the judge said, adopted the 
efficacious method of doping their charges. 

In Dickens’ day, nursing was given over large- 
ly to the Sairey Gamps and Betsy Prigs. Those 
estimable ladies, being much addicted to gin and 
cowcumbers, were worse to combat than the 
most virulent diseases. “A mustard poultice on 
your back” was one of Sairey’s sovereign reme- 
dies for whatever ailment, accompanied by some 
such admonition as that “if you should turn at 
all faint, we can soon revive you, I promise you. 
Bite a person’s thumbs, or turn their fingers the 
wrong way and they come to wonderful, Lord 
bless you.” But it would be surprising, indeed, 
if the prototypes of these guardians of the sick 
room survived to these times. 

Bridge thas its lure and the statement of a 
‘member of the Federal bench is not to be lightly 


taken. But the charge brought against West Vir- | 


ginia’ hospitals is so shocking as to be difficult 
of belief, It has been given such wide publicity, 
however, that.in justice to these institutions 
and to the nursing profession, the allegations 
should not be permitted to pass without answer. 

—Editorial, Baltimore Sun, June 29, 1935. 


‘‘The allegations should not be permitted 
to pass without answer,’’ nor will they be, for 
in due time the hospitals of West Virginia can 


_ be counted upon to demonstrate satisfactorily 


that they—in common with the hospitals. of 
all the other States—do not make drug ad- 
dicts of their patients. 

_ The United States judges have perhaps es- 
‘tablished an ‘‘all-time high’’ record for fidel- 
ity to duty. If our memory serves us correctly, 
in the 146 years since the Federal courts were 
established, only six Federal judges have 
been impeached: of these, three were ac- 
quitted, one was found guilty, one resigned, 
and one committed suicide. Three of these im- 
peachments came during the staging of our 
national faree-comedy entitled ‘‘ Prohibition.’’ 
Presumably, then, there were only. threc 
derelict Federal judges in 146 years—and 
that is a record for any profession to be proud 
of. 

No man who shoulders the responsibilities 
of a Federal judgeship speaks flippantly 
when charging a grand jury, ‘so one must as- 
sume that the West Virginia jurist has un- 
earthed a case that warrants investigation. 
However, even if the instant case should prove 
to be as alleged, it would represent in the 
American hospital world as rare and as spo- 
radie an instance of dereliction of nurses as 
is cited above in the rarity of dereliction of 
Federal judges. We, who from daily contact 
know hospitals from the inside out, know that 
‘‘doping their charges’’ is just about the 
least of their shortcomings, and should one 
isolated instance of such a conscienceless thing 
be proven (and we hope punished), the unex- 
ampled efficacy and service of the American 
hospital will still stand unchallenged. When 
it comes to charity, utility, or fidelity, we defy 
Judge McClintice—we defy the world—to 
prove that the American hospital takes sec- 
ond place to any institution, be it legal, lay, 
or what-not. 
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The annual outing of the New Castle 
County Medical Society was held at Farn- 
hurst on June 18th. The inclement weather 
drove the medicos indoors; nevertheless, a 
most enjoyable afternoon of games and dinner 
was spent. The Society takes this opportunity 
to thank those who donated the prizes, 


cigars, etc. 


The State medical licenses, previously ob- 
sulted as follows: regulars, seven passed, 


three failed; homeopaths, 6 passed, 2 failed; 


osteopaths, 1 passed, 3 failed ; total, 14 passed, 
8 failed. 


The State medical licenses, previously ob- 
tained from the Clerk of the Court in each 
county, can now be obtained only from the 
State Tax Department. The 1935 application 
blanks have to be sworn to. This is a new 
wrinkle, and to our mind, a ridiculous one, at 
least so far as concerns the licensed profes- 
sions. When one is required to swear that he 
was duly licensed last year, he is in effect, 
swearing to the records of the State of Dela- 
ware. Surely, the State of Delaware has accu- 
rate records of its licenses, and it is ridiculous 
to ask the citizens to prove to the State that 
they were entitled to and received what the 
State itself gave them—their license. If we 
have to go through the same tomfoolery next 
year, we won’t swear to the blank—we’ll sim- 
ply swear at it, and say to the Commissioner: 
‘*You ought to know.’’ 


The Costs of Prescriptions and 


Proprietary Drugs 
(Continued from Page 154) 


Iron, Quinine and Strychnine (Lilly) .......... 16 oz. .60 
Morph. Sulph. gr. %& 100 tab. (Hypo) (Lilly) ........ 1.26 
Morph. Sulph. gr. % 100 tab. (by mouth) (Lilly) ... -06 
Sodium Bromide tab. 100 (Lilly) .............ccc000- .36 
Sodium Bromide tab. 1000 (Lilly) ................0.5-. 2.43 
Bromide BPfferv. Diskets 25 (Lilly) .43 
Tinct. Digitalis, fat free, one oz. (Lilly) ............ .36 
Sodium Bicarbonate (Merck) 
OZ. 
Potassium Citrate (Merck) .........ccceeeeees 4 oz. .28 
8 oz. -40 

PROPRIETARY PREPARATIONS 
Elix. Lactopeptin (Reed) ...........ccccseecees 16 1.25 
Elix. Arsilen Comp. (Roche) ...........6sse0- 6 oz. .75 
Pantopon (Roche) gr. 1/6 100 tab. ........sse0eee0:- 3.75 
Dilaudid (Merck) gr. 1/16 100 tab. .......2.++-++-.- 4.00 
Allanol (Roche) 12 tab. 67 
Peralga (s. & G.) 12 tab. .68 
Sedormid (Roche) 10 tab. 2 gr. each .40 
Medinal (S. & G.) 45 
e Efferv. (B. & W.) 25 lozenges ...........-++ -72 
Elix. Medinal (8 baw 6 oz. 1,00 
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Citrocarbonate (Upjohn) 4 oz. 
Citrocarbonate (Upjohn) 8 1.00 


The usual prescription charge for sedative tablets or 

For comparing the prices of proprietary 
drugs with the preparations of the same 
chemical composition or of the same chemical 
nature the following table is presented, giv- 
ing the proprietary name and the manufac- 
turer, with the prices for the quantity stated. 
The prices were obtained from the Sixth Edi- 
tion (1934-85) of the American Druggist — 
Price Book. 


Proprietary name Chemical name or Price 
and Manufacturer Composition. 
Aristol (Winthrop) ..1 oz. Thymol Iodide (Merck) $.44 
Vince (Warner) ...... 1b. 1.40 Sod. Perborate (Merck) os 
Veronal (Winthrop) ..1 oz. 3.00 Barbital (Merck) eee 
5 gr. tab. 10 .40 “16 
mal (Winthrop) ..loz. 1. Sulphonethylmeth 
Sulphonal (Win.) ..... loz. 1.70 Sulphonmethane (M).. .59 
Luminal (Winthrop) %oz. 3.45 Phenobarbital (Merck) .38 
(Winthrop) loz. 6.25 .68 
% gr. tab. 6B 21 
% gr. tab. 1000 6.00 .80 
% gr. tab. 100 1.25 
% gr. tab. 1000 11.87 1.59 
1% er. tab. 50 1.25 .25 
1% er. tab. 1000 24.40 3.40 
oz. 2.00 sed .66 
Urotropin (Schering) 
gr. tab. 50 .45 Methenamine (Merck)  .28 
5 gr. tab. 500 «44.00 1.65 
7% gr. tab. 20 .30 
7% gr. tab. 500 6.00 2.10 
Theocin (Winthrop) %0z. 2.82 Theobromine (M) 1 oz. .35 
Diuretin (Bilhuber) loz. 1.50 Theobromine Sodium 
acetate (Merck) ... .38 
Metaphylin (Hurst) ..lo0z. 8.45 Theophylline (Merck) 2.21 
(66% Theophylin) Theobromine Sodium 
Salicylate (46% 
40 1.50 Theamin (Lilly) 
(82.5% Theo) cap- 
sules eee .85 
Aspirin (Bayer) ..... loz. .83 ~ acid 
ee eid 
4 5 gr. tab. .. 100 .55 Acetyl salicyclic acid 
5 gr. tab. .. 1000 5.50 acid 
65 
Atophan (Schering) ..loz. 2.75 
3 
* 5 gr. tab. ... 100 2.40 Cinchophen (Lilly) ... .64 
“ 7% er. tab. 20 1.00 30 
244 7% gr. tab. 100 4.00 ee 85 
Neo-Cinchophen 5 gr. ..20  .75 
(Amer. Pharm. Co.) .. 100 2.00 
7% er. tab. ...... 20 
100 2.65 
Phenacetin (Winthrop) loz. .63 Acet-Phentedin (M) .. .21 
m (Metz) ...lo0z. .82 Amidopyrin (Merck) . .46 
5 gr. tab. 100 1.75 sis ( hae 
Elixir ...160z. 3.00 1.59 
Silver Preparations 
Silver Protein Mild 
(19 to 25% Ag.) 
(Silver Nucleinate) 
Lanargen (Lilly) ....lo0z. .95 
(U. 8. P. Merck) wwe 
Argyrol (Zonite Sales) loz. 1.50 
Neo-Silvol (P. & D.) loz. 1.50 
Silvol (P. & D.) ..... loz. 1.02 
Protargol (Winthrop) loz. 1.25 Silver Protein Strong .51 


(Silver Proteinate) 
(7% to 8%% of Ag.) 


The brief list of prices outlined above is sufficient to em- 
ize the necessity of investigating the costs of drugs be- 
fore they are 
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MISCELLANEOUS 

Policies Adopted By the House of 

Delegates 
The annual session of the American Med- 
- jeal Association held in Atlantic City, June 
10 to 14, was extraordinary from the point of 
view of its contributions to the advancement 
of medical science and as a demonstration of 
a well-nigh perfectly organized meeting. 
Letters are pouring into the headquarters of- 
fiee expressing commendation of the Scien- 
tifie Exhibit and of the lectures presented in 
the General Scientific Meetings. 

The House of Delegates functioned efficient- 
ly and completed its business with such celer- 
ity that many observers commented on the 
apparent quiet of the proceedings. This was 
no doubt due to the fact that the reference 
committees were so well selected and so as- 
siduous in the performance of their duties 
that most difficulties were ironed out in the 
committees. Many listened for hours to those 
representing various points of view, and the 
reports which they brought in took cogniz- 
ance of these expressions and were therefore 
adopted without opposition from the floor. 


In THE JOURNAL, June 22, appeared the 
. reports of the first session of the House of 
Delegates, wherein resolutions were intro- 
dueed on radio broadcasting, contraception, 
medical care and the teaching of medical 
economics. The House of Delegates encour- 
aged the Board of Trustees to do its utmost 
to control the broadcasting of fraudulent 
claims for pharmaceutie preparations and to 
eliminate the broadcasting of claims for al- 
leged cancer cures from Mexico. By the ac- 
tion of the House of Delegates the Board of 
Trustees was authorized to appoint a commit- 
_tee to study problems concerned in contracep- 
tion and to present a preliminary report to 
the House of Delegates at the 1936 session. 
The chairman of the Legislative Committee 
deseribed in his report, which appears in this 
issue of THe JOURNAL, the manner in which 
the Association has co-operated with the 
American Legion and the Veterans’ Bureau 
in relationship to medical problems affecting 
these groups. He described also the steps that 
have been taken to bring various medical or- 
ganizations into accord with the policies of 
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the American Médical Association relating to 
economic problems. The Bureau of Medical 
Economies, pursuant to the action taken at 
the special session of the House of Delegates 
held in Chicago in February, presented at this 
time a report on more than two hundred plans 
now in operation in various parts of the coun- 
try in an attempt to provide all the people 
with adequate medical care. This report of the 
Bureau, with various modifications, was 
adopted by the House of Delegates and will 
appear in an early issue of THE JOURNAL. 

The actions of the House of Delegates as re- 
ported in last week’s issue and in this issue 
of THE JOURNAL are given in considerable de- 
tail. It is desirable that all those who are in- 
terested in the policies of the American Med- 
ical Association make a thorough study of 
these reports and familiarize themselves. with 
the problems concerned. Only to the extent to 
which all the membership of the Association 
is familiar with these activities and supports 
them ean the Association function efficiently. 
—Jour A. M. A., June 29, 1935. 


Integration of the Medical Profession 

Recently there was introduced and passed 
in the legislature of the state of Oklahoma a 
statute integrating the dental profession. In 
the legal profession the movement toward in- 
tegration has been under way for some years. 
Apparently there are movements afoot both 
in Oregon and in South Dakota for integra- 
tion of the medical profession. This term im- 
plies the organization by statute of all 
licensed practitioners of medicine within a 
state into a public corporation, which corpo- 
ration is authorized by law to determine the 
professional fitness of those who seek admit- 
tance into the profession in that state. The 
corporation would also be authorized to super- 
vise and regulate the professional activities of 
every member of the profession. Thus it 
would determine who is and who is not eli- 
gible for admission, supervise the conduct of 
members, and reprimand, suspend or remove 
them when circumstances indicate the desira- 
bility of such action. Of course a member ex- 
pelled from a corporation would thereby cease 
to be authorized to practice medicine. In such 
an integrated profession, every licensed prac- 
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titioner would be entitled to vote for the man- 


agers of the corporation and would also be | 


assessed for the cost of its management. An 
integrated medical profession would therefore 
take over the activities of medical examining 
and licensing boards. The movement would 
not apparently have great popularity among 
physicians, who are, of course, on a different 
basis than either dentists or lawyers, because 
of the cultists of various types who enter into 
the practice of medicine and because of the 
strength and usefulness of voluntary medical 
organizations. Certainly until the situation 
has been much more extensively studied and 
all the possibilities worked out, the medical 
profession will do well to avoid being drawn 
into any such movement.—Jour. A. M. A., 
June 29, 1935. 


A Cancer Clue 

For the first time we see a spark of hope as 
to the cause of cancer. Dr. J. W. Cook of the 
Research Institute of the Cancer Hospital of 
Lindon has discovered a new clue to the cause 
of caneer—a chemical cause, which the Drug- 
gists’ Circular, Feb., 1935, reports Dr. Fran- 
cis Carter Wood, eminent New York cancer 
specialist, as saying ‘‘as important to the field 
of cancer as the discovery of the tubercle 
baecilus by Dr. Robert Koch in 1882 was to 
tuberculosis. ’’ 

Dr. Cook’s working theory was that there 
might exist in the human body harmless sub- 
stances necessary to life but which become 
perverted and changed into cancer-producing 
substances for some reason. He took a bile 
acid normally produced by the body and sub- 
jected it to the processes similar to those 
which oceur in the body, such as dehydration, 
oxidation, dehydrogenation and the removal 
of carbon dioxide. 


‘‘ According to Dr. Cook, after the original 
bile acid, deoxycholic acid, was subjected to 
such processes, it was found to have changed 
into a hydro-carbon which was called methy- 
cholanthrene. When this was applied to lab- 
oratory mice, it is said to produce cancer. Dr. 
Ceok reported the substances to be 5:6 dime- 
thyl—1 :2 benzanthraquinone.’’ 


According to Druggists’ Circular, Dr. 
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Wood said: ‘‘The discovery that a chemical 
substanee found in the body can be changed 
into a cancer-producing substance gives us a 
key to the chemical nature of cancer. We 
have definite grounds for believing that some 
perversion of the normal processes in the 
body by making a slight change in the chem- 
ical structure of a health-giving sterol mole- 
cule may transform it into another substance 
that produces cancer. If we find out what 
causes this perversion, a way may be opened 
to find means for preventing it.’’ 

Druggists’ Circular further reports recent 
correspondence with Dr. Wood: ‘‘ We do not 
know as yet whether the transformation of 
deoxycholic acid into methylcholanthrene ac- 
tually does oceur in the body or not. All we 
know is that the chemical transformation was 
accomplished as stated by relatively simple 
processes which can occur in the body as they 
go on at temperatures not higher than 37° C. 
Hitherto all of the cancer-producing chem- 
icals have been produced by distillation at 
high temperatures of a great variety of or- 
ganic substances. This is the first instance in 
which a cancer-producing substance has been 
obtained by low temperature procedures.’’ 


We shall await further experiments with 
keen interest.—Editorial, R. J. M. J. 


St. Francis Hospital Staff 

At the annual -meeting of the Ex-Presi- 
dents’ Association of the St. Francis Hospital 
the following officers were elected for the com- 
ing year: Dr. Morris Harwitz, president; Dr. 
Sidney Stat, vice-president; Dr. Petronio 
Alava, treasurer; Dr. Minna H. Sosnov, sec- 
retary. The outgoing president is Dr. George 
J. Boines. | 


Notice 

It is the desire of The Journal to keep its 
directory page positively up to date and ac- 
curate. The various societies listed there elect 
their officers at different times during the 
year. The Journal would appreciate being in- 
formed promptly of any changes that should 
be made to keep the directory up to the 
minute. | 
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TONGUE | Baynard Optical 
IRRITATION Company 
(AS ASSOCIATED WITH SMOKING) 
| “After smoking the diethylene 1 | Prescription Opticians 
Cigarettes for from three to four | 
According to Eye Physician’s 
Some Clinical Observations on the Influence of § 
certain Agents in Cigarettes. 

SEE ALSO 

Pharmacology of Ill. of 

agents on irritation from cigarette smoke. 
4 | Proc. Soc. Exp. Biol. and Med., 1934, 5th Mark 
Wilmington, Delaware 
# | RIVER CREST SANITARIUM 
these | FOR NERVOUS AND MENTAL PATIENT 
2 practical application in Philip Morris ALCOHOL AND DRUG ADDICTS 
H cigarettes, in which only diethylene‘glycol | wen equipped, medical, occupational and diver- 
His used as the hygroscopic agent. To any trestment. Thorou sympathetic 
Doctor who wishes to test them for therapy. 
H himself, the Philip Morris Company will § VERY LOW RATES 
€ 2 suite. Quickly reached by train and auto. 


PHILIP MORRIS & CO. £TD. INC. 
119 FIFTH AVENUE -° NEW YORK 


withou ion of 


* Reprint of 
scope 1935 RLV, 1 
Proc. Soc. Exp. Biol. and Med., 
1934, 32, 241-245. 


* * Two packages of Philip Morris 
English Blend 


NAME M.D. 
ADDRESS 


CITY 


JOHN JOSEPH KINDRED, M. D., Founder 
WM. ELLIOTT DOLD, M. D., Physician in Charge 
Rates Very Reasonable 
Sanitarium telephone AStoria 8-0820. 


Flowers... 


Geo. Carson Boyd 


at 216 W. 10th Street 
Phone: 4388 | 
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DANFORTH, Inc. 


WHOLESALE DRUGGIST 


Agents for all the 


Principal Biological, 
Pharmaceutical and 
General Hospital 
Supplies 
Gtock Always oo Hand 


We Feature CAMP Belts 
. . fitted by a graduate of the Camp school 


Expert Fitters of Trusses 


Oxygen Also Supplied 


SECOND AND MARKET STREETS 
WILMINGTON, DELAWARE 
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SMITH @ STREVIG, Inc. 


WILMINGTON, DELAWARE 


DISTRIBUTORS 
Bay Surgical Dressings. Sherman Vaccines and Ampoules. 
Eastman Duplitized X-Ray Films. Squibb Vaccines and Arsenicals. 
Eastman Dental X-Ray Films. Searle Bismuth and Arsenicals. 
Johnson & Johnson Aseptic Dental |} Becton, Dickinson Luer Syringes and 
Specialties. Thermometers. 
Cook Carpules—Syringes. Clapp’s Baby Vegetable Foods. 


PRICES ON APPLICATION 
PROMPT DELIVERY 


for 


(or less work 


SELF-ACTION GAS WATER HEATER 


DELAWARE POWER & LIGHT CO. 
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in and Year Out 


“The Vetvet Kind” 
ICE CREAM 


The VEIL MATERNITY HOSPITAL 527 5027s ond Protection of 


WEST CHESTER, PENNA. Young Women 


Adoption of babies when ar- 
ranged for. Rates reasonable. 
Located on the Interurban and 
Penna. R. R. Twenty miles 


southwest of Philadelphia. 
Write for booklet 


THE VEIL 
See P. V. 1. | 3 | ‘Y Wey HOSPITALS WEST CHESTER, PENNA. 


Strictly private, absolutely eth- 
ical. Patients accepted at any 
time during gestation. Open 
to Regular Practitioners. Early 
entrance advisable. 


_— Hospital may need 
Gold Camel ing HARDWARE 
CHINA WARE 
ENAMEL WARE 
TEA BALLS ALUMINUM WARE 
PAINTS 
JANITOR SUPPLIES 
L. H. PARKE COMPANY Delaware Hardware 
Coffees Teas Spices Company 
7 Canned Foods Flavoring Extracts (Hardware since 1822) 
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ICE SAVES Fraim’s Dairies 
FOOD 
FLAVOR. DISTRIBUTORS OF GRANOGUE 
HEALTH FARM MILK 


For a Few Cents a Day 


SINCE 1874 


it has been our aim to have our goods represent 
greater value for the amount of money ex- 
pended than can be supplied by any other 
house. Our connections and facilities enable 
us to supply the freshest of 


FRUITS AND VEGETABLES 
in Season and Out 
GEORGE B. BOOKER COMPANY 
102-104-106 East Fourth St. 
Wilmington, Delaware 


Bottled at the Farm 


Holstein Milk Testing About 
390 in Butter Fat 


Grade A Guernsey Milk Test- 
ing About 460 in Butter Fat 


Grade A Raw Guernsey Milk 
Testing About 460 in 
Butter Fat 


VANDEVER AVENUE & 
LAMOTTE STREET 


Wilmington, Delaware 


Wilmington Trust. 
Company 


10th & Market Sts. 2nd & Market Sts. 


Capital ............ $4,000,000.00 


Surplus, Undivided Profits 
and Reserves ... 10,849,000.00 


Personal Trust Funds. 175,000,000.00 


‘LIBRARY 


of the 


Delaware Academy 


of Medicine 
Lovering Avenue and Union Street 


Wilmington 
Many New Books 


Books Loaned To Members 
ARE AT YOUR SERVICE 


Library open 10 A. M. to 5 P. M. ex- 
cept Saturdays 
Friday evenings 7:30 to 10 P. M. 


OPEN ON MEETING NIGHTS 


Librarian in attendance 
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: 


Ga Mill | 100% Wholewheat Bread 


| | FREIHOFER 


uaranteed 
Pure 
| Heating and Cooking Appliances 
| Clean and 
G. E. Motors Wholesome 


| 


| A Generous Sample to Every 


— N. E. Cor. 4th & Orange Sts. | octor 


Wilmington Delaware 


For High Quality 
| of Seafood: 

| Fresh-picked crab meat, shrimp, 


| scallops, lobsters, fresh and salt 
— water oysters. 


| All Kinds of Other Seafood 
4 Wholesale and Retail 


Wilmington Fish 
Market 


7054, KING ST. 
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Monel Metal 

“Straitline”’ 
Cabinet Sink 
—The Very Latest for 


* 


Complete 


* 


odern Kitchens 
The sink itself is the last word in design and utility. Being made of Monel 
Metal it is acid proof, and easily cleaned. Sink has double drainboard with 


crumb-cup strainer. 
The cabinet is heavily and rigidly constructed of steel and finished in either 


ivory or white enamel. Has four large drawers and two cupboards. The doors 


are equipped with automatic slip catches. The base of this cabinet is set back 


four inches providing more than adequate room for the user. Come in and see 


this cabinet sink and while you are here take the time for a trip through our 
showroom. 
Remember We Are Headquarters For Information on F. H. A. Loans 


SPEAKMAN COMPANY 


816-822 Tatnall Street Wilmington, Del. 


Not Just A 


NEW CASTLE 


Lumber—Building Materials 
Phone New Castle 83 


NEWSPAPER 


Lumber Yard home 


PERIODICA 


but a source of supply for P R | N 43 | N G 


almost any construction 
or maintenance material. e 


x An important branch 


of our business is the 


printing of all kinds 


oe of weekly and monthly 
J @ &. E. ELIASON papers and magazines 
INC. % 


The Sunday Star 


. Printing Department 
DELAWARE Established 1881 
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